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ABSTRACT 
This thesis examines and simulates a statistically multiplexed multiple access technique 
known as Advanced Time Division Multiple Access (ATDMA). The simulations were 
carried out in a multimedia traffic environment. Parameters that could optimise the 
network performance in terms of quality, reliability and capacity have been examined 
using a simulation model. This thesis also examines network architecture and signalling 
related issues. 
The simulation results were analysed to propose a suitable ATDMA frame structure in 
terms of the frame length and the organisation of traffic and reservation slots. The 
simulation results indicated that the performance of the ATDMA based system can be 
enhanced when delay insensitive data is transmitted as blocks of packets of a specific 
size. The simulation results also indicated that the performance of the ATDMA based 
system can be further enhanced when a video terminal is allocated a single traffic slot as 
opposed to multiple traffic slots. Further simulations have been carried out to determine 
the up-link traffic channel capacities and control channel capacities. This thesis also 
examined aspects that could further enhance the performance of an ATDMA based 
system. 
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